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What is Nutrient Bioextraction?
Growing and harvesting shellfish and seaweed 
to remove nutrients from natural water bodies.  
Also called nutrient bioharvesting.  
One mussel 
contains: 
0.8 - 1.2 % N 
0.06 - 0.08 % P
Odd Lindahl, 2008
Budd Inlet Nutrient Reduction Study










































West Bay Hearthfire Boatworks
Boston Harbor
Mid July







Puyallup Research & Extension Service
WSU Compost Trial






Washington Department of Corrections -
Cedar Creek & WCCW Composting
Enviro-Drum In-Vessel Composting System
by DT-Environmental, Lynden, WA
Compost Results
Triplicate Averages
Element BUDD Units Typical Range WAC limit
Calcium 13.3 % 0.5-10
Sodium 0.48 % 0.05-0.7
Copper 29 mg/kg-dry 100-500 750
Arsenic 0.4 mg/kg-dry 20
C/N 22 ratio 18-24
AmTest Laboratory Results
Triplicate Averages
150 mussels per composite  
Tissue and shell combined
AmTest Laboratory Results
Average Weight per Mussel (g)
4 months 8+ months




88 lbs N removed
0.73 lbs/day 
LOTT 2017 upgrade 
$25 million capital costs only





12,096 lbs N removed
100 lbs N per day
(over 4 mths)
Image by Susan Burke, Northern Economics
Conclusions
1. The community learned about local water quality issues
2. Nutrients were removed through source control and nutrient 
bioextraction
3. Results will be used to provide a framework for a potential 
nutrient-trading concept
4. More research is needed to better understand localized 
nutrient dynamics:
• biodeposition
• seston depletion 
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Questions?
Relative Nitrogen Flux in New England 
Salt Marsh Mussels (%)
Jordan & Valiela, 1982
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